Isolation of the MAT1-1 mating type idiomorph and evidence for selfing in the Chinese medicinal fungus Ophiocordyceps sinensis.
Ophiocordyceps sinensis is one of the most valued medicinal fungi in China. Research on the mating system and sexual development is vitally important to this endangered species. Previous efforts devoted to investigate the mating type (MAT) locus of O. sinensis, however, resulted in an incomplete understanding. In this study, the MAT1-1 locus of O. sinensis was investigated. The conserved α-box and HMG-box regions of the MAT1-1-1 and MAT1-1-3 genes, respectively, and a conserved region of the DNA lyase gene were successfully amplified using degenerate PCR. A combination of TAIL-PCR and long-range PCR were used to connect these genes and obtain the sequence of the MAT1-1 locus. Screening of 22 single spore isolates by PCR demonstrated that both the MAT1-1-1 and MAT1-2-1 genes cooccurred within the same isolate. Additionally, both MAT1-1-1 and MAT1-2-1 are expressed in vegetative mycelia, providing evidence that O. sinensis is likely capable of selfing. DAPI (4,6-diamidino-2-phenylindole) staining of ascospores and hyphae showed that a majority of hyphal compartments are binucleate, suggesting that O. sinensis may be pseudohomothallic. Analyses of sequence diversity showed lower levels of genetic diversity in MAT1-1-1 compared to MAT1-2-1, indicating the possibility that different selective pressures act on the two MAT idiomorphs. The MAT1-1-1 sequences of O. sinensis and Tolypocladium inflatum cluster as a monophyletic group consistent with phylogenetic classification of Ophiocordycipitaceae. Comparison of the structure of the MAT1-1 locus across hypocrealean taxa showed that O. sinensis contains all three mating type genes (MAT1-1-1, MAT1-1-2, and MAT1-1-3) and supported previous observations that of the four families in Hypocreales, MAT1-1-3 has undergone a lineage specific loss only in some members of the Cordycipitaceae.